Limitations to Treatment Safety and Efficacy

ADHERENCE TO ANTIRETROVIRAL THERAPY (Updated November 3, 2008)

Adherence to antiretroviral therapy (ART) has been strongly correlated with HIV viral suppression, reduced rates of
resistance, an increase in survival, and improved quality of life //-2]. Because HIV treatment is a lifelong endeavor,
and because many patients will initiate therapy when they are generally in good health, feel well, and demonstrate no
obvious signs or symptoms of HIV disease, adherence poses a special challenge and requires commitment from the
patient and the health care team. This section of the guidelines provides clinicians with a basis to approach the
challenging and complicated topic of adherence.

Predictors of Adherence

Adherence is related to characteristics of the patient, the regimen, the clinical setting, and the relationship of the provider
and the patient /3/. To assure adherence, it is critical that the patient receive and understand information about HIV disease
and the specific regimen prescribed. A number of factors have been associated with poor adherence, including the following:

* low levels of literacy /4/;

* certain age-related challenges (e.g., vision loss, cognitive impairment) /5/;

* psychosocial issues (e.g., depression, homelessness, inadequate social support, stressful life events, dementia,
or psychosis) /6]/;

* active (but not history of) substance abuse, particularly for patients who have experienced recent relapse;

e stigma [7];

e difficulty taking medication (e.g., trouble swallowing pills, daily schedule issues);

* complex regimens (e.g., pill burden, dosing frequency, food requirements);

* adverse drug effects; and

* treatment fatigue.

Adherence studies in the early era of combination ART with unboosted protease inhibitors (PIs) found that taking 95%
or more of doses was required for full viral suppression /8]. More recent adherence studies that utilized boosted PIs
and non-nucleoside reverse transcriptase inhibitors (NNRTIs) suggest that boosted Pls and efavirenz (EFV) may be
more forgiving of lapses in adherence because of their longer half-lives /9-10]. Nonetheless, clinicians should
encourage patients to adhere as closely as possible to the prescribed doses for all antiretroviral (ARV) regimens.

Measurement of Adherence

There is no gold standard for the assessment of adherence /7], but there are many validated tools and strategies to
choose from. Although patient self-report of adherence predictably overestimates adherence by as much as 20% /11],
this measure still is associated with viral load responses /12]. Thus, a patient’s report of suboptimal adherence is a
strong indicator of nonadherence and should be taken seriously.

When ascertained in a simple, nonjudgmental, routine, and structured format that normalizes less-than-perfect
adherence and minimizes socially desirable responses, patient self-report remains the most useful method for the
assessment and longitudinal monitoring of a patient’s adherence in the clinical setting. A survey of all doses during the
past 3 days or the past week accurately reflects longitudinal adherence and is the most practical and readily available
tool for adherence assessments in clinical trials and in clinical practice /1]. Other strategies may also be effective. One
study found that asking patients to rate their adherence on a six-point scale during 1 month was more accurate than
asking them how often they miss doses or asking about the percentage of doses taken during the previous 3 or 7 days
[13]. Pharmacy records and pill counts also can be used as an adjunct to simply asking the patient //4/. Other methods
of assessing adherence include the use of electronic measurement devices (e.g., bottle caps, dispensing systems).
However, these methods may not be feasible in some clinical settings.
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Interventions to Improve Adherence

Prior to writing the first prescriptions, the clinician should assess the patient’s readiness to take medication, factors that
might limit adherence (psychiatric illness, active drug use, etc.) that may require additional support, understanding of
the disease and the regimen, social support, housing, work and home situation, and daily schedules. Patients should
understand that the first regimen is usually the best chance for a simple regimen with long-term treatment success and
prevention of drug resistance. Resources individualized to each patient’s schedule, competing psychosocial needs,
learning needs, and literacy level should be identified to foster adherence.

Individualizing treatment with involvement of the patient in decision making is the cornerstone of any treatment plan
[14]. The first principle of successful treatment is negotiation of an understandable plan to which the patient can
commit [15-16]. Establishing a trusting relationship over time and maintaining good communication will help to
improve adherence and long-term outcomes. With the patient who is not critically ill, several office visits and the
patience of clinicians are generally required before therapy can be started.

A growing menu of possible interventions has demonstrated efficacy in improving adherence to ART. For example, a
meta-analysis of 19 randomized controlled trials of ARV adherence interventions found that intervention participants
were 1.5 times as likely to report 95% adherence and 1.25 times as likely to achieve an undetectable viral load
compared with participants in comparison conditions //7/. Interventions that have been successful include those
focused on the patient and those that work to improve the tolerability of the regimen. Successful support interventions
of different modalities have included the following: adherence support groups, peer adherence counselors, behavioral
interventions, cognitive-behavioral and reminder strategies, and use of community-based case managers and peer
educators. Health care team members, such as nurses, nurse practitioners, pharmacists, medication managers, and
social workers, have integral roles in successful adherence programs /7/8-21]. It is also important to address the
competing needs of a patient, including active substance use, depression, and housing issues, to reduce the risk of
nonadherence.

A number of advances during the past several years have dramatically simplified many regimens, particularly for
ART-naive patients. Prescribing regimens that are simple to take, have a low pill burden and frequency of dosing,
have no food requirements, and have low incidence and severity of adverse effects will facilitate adherence. Current
treatment recommendations take regimen simplicity as well as efficacy into account.

Adherence assessment and counseling should be done at each clinical encounter and should be the responsibility of the
entire health care team. Directly observed therapy (DOT) has been shown to be effective in provision of ART to active
drug users /22]. In resource-limited settings, the use of community-based DOT has been very successful, and
programs have replicated this intervention with success in the United States /23/. Although DOT is labor intensive and
programmatically complex, modification of traditional DOT methodologies may be feasible and can be adapted in a
variety of clinical settings, in which DOT is given a few days each week /24].

Conclusion

Significant progress has been made regarding determinants, measurements, and interventions to improve adherence to
ART. Given the various assessment strategies and potential interventions available, the challenge for the treatment
team is to select the techniques that provide the best fit for their treatment setting, resources, and patient population.
The complexity of this topic and the importance of adherence encourage clinicians to continue to seek novel, patient-
centered ways to prevent nonadherence and to tailor adherence interventions. Early detection of nonadherence and
prompt intervention can greatly reduce the development of viral resistance and the likelihood of virologic failure.
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Table 12. Strategies to Improve Adherence to Antiretroviral Therapy

Strategies

Examples

Use a multidisciplinary team approach
Provide an accessible, trusting health care team

Nurses, social workers, pharmacists, and medication managers

Establish a trusting relationship with the patient

Establish readiness to start ART

Identify potential barriers to adherence prior to
starting ART

Psychosocial issues

Active substance abuse or at high risk of relapse
Low literacy level

Busy daily schedule and/or travel away from home
Lack of disclosure of HIV diagnosis

Skepticism about ART

Lack of prescription drug coverage

Provide resources for the patient

Referrals for mental health and/or substance abuse treatment
Resources to obtain prescription drug coverage
Pillboxes

Involve the patient in antiretroviral (ARV)
regimen selection

For each option, review potential side effects, dosing frequency,
pill burden, storage requirements, food requirements, and
consequences of nonadherence

Assess adherence at every clinic visit

Use a simple checklist the patient can complete in the waiting
room

Have other members of the health care team also assess
adherance

Ask the patient open-ended questions (e.g., In the last 3 days,
please tell me how you took your medicines.)

Identify the type of nonadherence

Failure to fill the prescription(s)
Failure to take the right dose(s) at the right time(s)
Nonadherence to food requirements

Identify reasons for nonadherence

Adverse effects from medications

Complexity of regimen (pill burden, dosing frequency, etc.)
Difficulty swallowing large pills

Forgetfulness

Failure to understand dosing instructions

Inadequate understanding of drug resistance and its relationship
to adherence

Pill fatigue

Other potential barriers (see list above)

Assess and simplify regimen, if possible
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ADVERSE EFFECTS OF ANTIRETROVIRAL AGENTS (Updated January 10, 2011)

Adverse effects have been reported with all antiretroviral (ARV) drugs and are among the most common reasons for
switching or discontinuing therapy as well as for medication nonadherence /1/. Rates of treatment-limiting adverse
events in antiretroviral therapy (ART)-naive patients enrolled in randomized trials appear to be declining with newer
ARV regimens and are generally now less than 10%. However, most clinical trials have a relatively short follow-up
duration and can underestimate longer term complications of therapy. In the Swiss Cohort study, the presence of
laboratory adverse events was associated with higher rates of mortality during 6 years of follow-up, highlighting the
importance of adverse events in overall patient management /2/.

Several factors may predispose individuals to adverse effects of ARV medications. For example, women seem to have
a higher propensity of developing Stevens-Johnson syndrome, rashes, and hepatotoxicity from nevirapine (NVP)
(ART-naive women with CD4 counts >250 cells/mm3) [3-5] as well as higher rates of lactic acidosis from nucleoside
reverse transcriptase inhibitors (NRTIs) /6-8]. Other factors may also contribute to the development of adverse events:
concomitant use of medications with overlapping and additive toxicities; comorbid conditions that may increase the
risk of or exacerbate adverse effects (e.g., alcoholism /9] or coinfection with viral hepatitis, which may increase risk of
hepatotoxicity /10-12]); drug-drug interactions that may lead to an increase in dose-related toxicities (e.g., concomitant
use of ribavirin with didanosine [ddI], which may increase ddI-associated toxicities) /13-15]); or genetic factors
predisposing patients to abacavir (ABC) hypersensitivity reaction [16-17].

Although the therapeutic goals of ART include achieving and maintaining viral suppression and improving patient
immune function, an overarching goal should be to select a regimen that not is only effective but also is safe. This
requires consideration of not only the toxicity potential of an ARV regimen but also an individual patient’s underlying
conditions, concomitant medications, and history of drug intolerance.

Information on adverse events is outlined in multiple tables in the guidelines:

Table 13 provides clinicians with a list of the most common and/or severe known ARV-associated adverse events
listed by drug class. Appendix B, Tables 1-6 summarize the most common adverse effects of individual ARV agents.
Some approaches to the management of complications of ART have been published and will not be discussed in these
tables [18-21].
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Table 13. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (January 10, 2011)

Page 1 of 3 (See Appendix B for additional information listed by drug.)
Adverse Effects NRTIs NNRTIs PIs INSTI EI

Bleeding events

All PIs: 1 spontaneous bleeding, hematuria in
hemophilia

TPV: Reports of intracranial hemorrhage. Risks
include CNS lesions; trauma; surgery;
hypertension; alcohol abuse; coagulopathy, anti-
coagulant, or anti-platelet agents including
vitamin E

Bone marrow

ZDV: Anemia, neutropenia

suppression
Cardiovascular ABC and ddI: Associated with PIs: Associated with MI and stroke in some
disease (CVD) myocardial infarction (MI) in some cohort studies. Risk greatest among those with

but not all cohort studies. Risk
greatest among those with traditional
CVD risk factors.

traditional CVD risk factors. Limited data on
newer PlIs (ATV, DRV, TPV).

SQV/r, ATV/r, and LPV/r: PR interval
prolongation. Risks include structural heart
disease, conduction system abnormalities,
cardiomyopathy, ischemic heart disease, and
coadministration with drugs that prolong PR
interval.

SQV/r: QT interval prolongation in a healthy
volunteer study. Risks include underlying heart
conditions, pre-existing prolonged QT or
arrhythmia, or use with other QT-prolonging
drugs. ECG prior to SQV initiation is
recommended and should be considered during
therapy.

Central nervous
system (CNS) effects

d4T: Associated with rapidly
progressive ascending neuromuscular
weakness resembling Guillain-Barré
syndrome (rare)

EFV: Somnolence, insomnia, abnormal dreams,
dizziness, impaired concentration, depression,
psychosis, suicidal ideation. Most symptoms
subside or diminish after 2—4 weeks. Bedtime
dosing may reduce symptoms. Risks include
history of psychiatric illness, concomitant use of
agents with neuropsychiatric effects, and 1
plasma EFV concentrations due to genetic
factors or absorption (i.e., with food).

Diabetes mellitus

ZDV, d4T, and ddI

*Reported for some PIs (IDV, LPV/r), but not

(DM)/insulin all PIs studied
resistance ¢ ATV +/- RTV not found to alter insulin
sensitivity
Dyslipidemia d4T > ZDV > ABC: EFV LDL, 1TG, 1HDL: all RTV-boosted PIs
*1LDL and TG *1TG

AT T

AT T DT e OO e o A ¥ DINT /o~ TNIINT /e o A




Table 13. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (January 10, 2011)

Page 1 of 3 (See Appendix B for additional information listed by drug.)
Adverse Effects NRTIs NNRTIs PIs INSTI EI

Bleeding events

All PIs: 1 spontaneous bleeding, hematuria in
hemophilia

TPV: Reports of intracranial hemorrhage. Risks
include CNS lesions; trauma; surgery;
hypertension; alcohol abuse; coagulopathy, anti-
coagulant, or anti-platelet agents including
vitamin E

Bone marrow

ZDV: Anemia, neutropenia

suppression
Cardiovascular ABC and ddI: Associated with PIs: Associated with MI and stroke in some
disease (CVD) myocardial infarction (MI) in some cohort studies. Risk greatest among those with

but not all cohort studies. Risk
greatest among those with traditional
CVD risk factors.

traditional CVD risk factors. Limited data on
newer PIs (ATV, DRV, TPV).

SQV/r, ATV/r, and LPV/r: PR interval
prolongation. Risks include structural heart
disease, conduction system abnormalities,
cardiomyopathy, ischemic heart disease, and
coadministration with drugs that prolong PR
interval.

SQV/r: QT interval prolongation in a healthy
volunteer study. Risks include underlying heart
conditions, pre-existing prolonged QT or
arrhythmia, or use with other QT-prolonging
drugs. ECG prior to SQV initiation is
recommended and should be considered during
therapy.

Central nervous
system (CNS) effects

d4T: Associated with rapidly
progressive ascending neuromuscular
weakness resembling Guillain-Barré
syndrome (rare)

EFV: Somnolence, insomnia, abnormal dreams,
dizziness, impaired concentration, depression,
psychosis, suicidal ideation. Most symptoms
subside or diminish after 2—4 weeks. Bedtime
dosing may reduce symptoms. Risks include
history of psychiatric illness, concomitant use of
agents with neuropsychiatric effects, and 1
plasma EFV concentrations due to genetic
factors or absorption (i.e., with food).

Diabetes mellitus ZDV, d4T, and ddI *Reported for some PIs (IDV, LPV/r), but not

(DM)/insulin all PIs studied

resistance * ATV +/- RTV not found to alter insulin

sensitivity
Dyslipidemia d4T >ZDV > ABC: EFV 'LDL, 1TG, 1HDL: all RTV-boosted PIs
*1 LDL and TG *1TG

*TLDL 1TG: LPV/r = FPV/r and LPV/r > DRV/r and
*THDL ATV/r

Gastrointestinal (GI)

Nausea and vomiting: ddI and ZDV
> other NRTIs

Pancreatitis: ddI

GI intolerance (diarrhea, nausea, vomiting)

Diarrhea: common with NFV. LPV/r > DRV/r
and ATV/r

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents

Page 127



Table 13. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects

Page 3 of 3
Adverse Effects NRTIs NNRTIs PIs INSTI EI
Lipodystrophy Lipoatrophy: Thymidine analogs
(d4T > ZDV). May be more likely Lipohypertophy: Trunk fat increase observed with EFV-, PI-, and RAL-containing regimens; however, causal relationship has
when combined with EFV vs. not been established.
boosted PI.
Myopathy/elevated ZDV: myopathy RAL: 1 CPK.
CPK muscle weakness and
rhabdomyolysis
Nephrotoxicity/ TDF: 1 serum creatinine, proteinuria, IDV: 1 serum creatinine, pyuria; hydronephrosis
urolithiasis hypophosphatemia, urinary phosphate or renal atrophy
wastmg, glycosuria, hypoka'leml'a, IDV, ATV: Stone, crystal formation; adequate
non-anion gap metabolic acidosis hydration may reduce risk.
Concurrent use of PI may increase
risk.
Ost ia/ : i i . . . . . . . L
s eopema' TDF Ass$>01ated Wlt,h greater loss Decreases in BMD observed in studies of regimens containing different NRTIs combined with either
osteoporosis of bone mineral density (BMD) NNRTIS or Pls
compared with ZDV, d4T, and ABC. i
Peripheral Peripheral neuropathy (pain and/or
neuropathy paresthesias, lower extremities >
upper extremities): d4T > ddI and
ddC (can be irreversible)
d4T: Associated with rapidly
progressive ascending neuromuscular
weakness resembling Guillain-Barré
syndrome (rare)
Rash All NNRTIs ATV, DRV, FPV MVC

Stevens-Johnson
syndrome (SJS)/
toxic epidermal
necrosis (TEN)

ddl, ZDV: Reported cases

NVP > DLV, EFV, ETR
For NVP risks include:
*Female sex

FPV, DRV, IDV, LPV/r, ATV: Reported cases

Acronyms:

Drug Classes: EI = entry inhibitor; INSTI = integrase strand transfer inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; PIs = protease inhibitor

Antiretroviral Drugs: 3TC = lamivudine; ABC = abacavir; ATV = atazanavir; ATV/r = atazanavir + ritonavir; d4T = stavudine; ddC = zalcitabine; ddI = didanosine; DLV = delaviridine; DRV = darunavir; DRV/r =
darunavir + ritonavir; EFV = efavirenz; ETR = etravirine; FPV = fosamprenavir; FPV/r = fosamprenavir + ritonavir; FTC = emtricitabine; IDV = indinavir; LPV/r = lopinavir + ritonavir; MVC = maraviroc; NFV =
nelfinavir; NVP = nevirapine; RAL = raltegravir; RTV = ritonavir; SQV/r = saquinavir + ritonavir; TDF = tenofovir; TPV = tipranavir; ZDV = zidovudine
Other: ALT = alanine aminotransferase; ARV = antiretroviral; AST = aspartate aminotransferase; BMD = bone mineral density; CNS = central nervous system; CPK = creatine phosphokinase; CVD = cardiovascular
disease; DM = diabetes mellitus; ECG = electrocardiogram; GI = gastrointestinal; HBV = hepatitis B virus; HDL = high-density lipoprotein; HSR = hypersensitivity reaction; LDL = low-density lipoprotein; MI =

myocardial infarction; PT = prothrombin time; SJS = Stevens-Johnson syndrome; TEN = toxic epidermal necrosis; TG = triglyceride
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DRUG INTERACTIONS (Updated January 10, 2011)

Potential drug-drug and/or drug-food interactions should be taken into consideration when selecting an antiretroviral
(ARV) regimen. A thorough review of current medications can help in designing a regimen that minimizes undesirable
interactions. In addition, the potential for drug interactions should be assessed when any new drug, including over-the-
counter agents, is added to an existing ARV combination. Tables 14—16b list significant drug interactions with different
ARYV agents and suggested recommendations on contraindications, dose modifications, and alternative agents.

Protease Inhibitors (Pls) and Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Most drug interactions with ARV drugs are mediated through inhibition or induction of hepatic drug metabolism //].
All PIs and NNRTTIs are metabolized in the liver by the cytochrome P (CYP) 450 system, particularly by the CYP3A4
isoenzyme. The list of drugs that may have significant interactions with PIs or NNRTIs is extensive and is continuously
expanding. Some examples of these drugs include medications that are commonly prescribed in HIV-infected patients
for non-HIV medical conditions, such as lipid-lowering agents (e.g., statins), benzodiazepines, calcium channel
blockers, immunosuppressants (e.g., cyclosporine and tacrolimus), anticonvulsants, rifamycins, erectile dysfunction
agents (e.g., sildenafil), ergot derivatives, azole antifungals, macrolides, oral contraceptives, and methadone. Herbal
products, such as St. John’s wort, can also cause interactions that risk adverse clinical effects.

All PIs are substrates of CYP3A4, so their metabolic rates may be altered in the presence of CYP inducers or inhibitors.
Some PIs may also be inducers or inhibitors of other CYP isoenzymes and of P-glycoprotein or other transporters in the
gut and elsewhere. Tipranavir (TPV), for example, is a potent inducer of CYP3A4 and P-glycoprotein. The net effect of
tipranavir/ritonavir (TPV/r) on CYP3A in vivo appears to be enzyme inhibition. Thus, concentrations of drugs that are
substrates for only CYP3A are likely to be increased if given with TPV/r. The net effect of TPV/r on a drug that is a
substrate for both CYP3A and P-glycoprotein cannot be confidently predicted; significant decreases in saquinavir
(SQV), amprenavir (APV), and lopinavir (LPV) concentrations have been observed in vivo when given with TPV/r.

The NNRTIs are also substrates of CYP3A4 and can act as an inducer (nevirapine [NVP]), an inhibitor (delavirdine
[DLV]), or a mixed inducer and inhibitor (efavirenz [EFV]). Etravirine (ETR) is a substrate of CYPs 3A4, 2C9, and
2C19. It is also an inducer of CYP3A4 and an inhibitor of CYPs 2C9 and 2C19. Thus, these ARV agents can interact
with each other in multiple ways and with other drugs commonly prescribed for other concomitant diseases.

The use of a CYP3A4 substrate that has a narrow margin of safety in the presence of a potent CYP3A4 inhibitor may
lead to markedly prolonged elimination half-life (t;,) and toxic drug accumulation. Avoidance of concomitant use or

dose reduction of the affected drug, with close monitoring for dose-related toxicities, may be warranted.

The inhibitory effect of ritonavir (RTV), however, can be beneficial when added to a PI, such as atazanavir (ATV),
fosamprenavir (FPV), or indinavir (IDV) /2]. The PIs darunavir (DRV), LPV, SQV, and TPV require coadministration
with RTV. Lower than therapeutic doses of RTV (100 to 400 mg per day) are commonly used in clinical practice as a
pharmacokinetic enhancer to increase the trough concentration (Cy,) and prolong the half-life of the active PIs /3]. The
higher C,,;, allows for a greater C,;,: inhibitory concentration (ICsg) ratio, which reduces the chance for development of
drug resistance as a result of suboptimal drug exposure; the longer half-life allows for less frequent dosing, which may
enhance medication adherence.

Coadministration of PIs or NNRTIs with a potent CYP3A4 inducer, on the other hand, may lead to suboptimal drug
concentrations and reduced therapeutic effects of the ARV agents. These drug combinations should be avoided if
alternative agents can be used. If this is not possible, close monitoring of plasma HIV RNA, with or without ARV
dosage adjustment and therapeutic drug monitoring (TDM), may be warranted. For example, the rifamycins (i.e.,
rifampin and, to a lesser extent, rifabutin) are CYP3A4 inducers that can significantly reduce plasma concentrations of
most PIs and NNRTIs /4-5/. Because rifabutin is a less potent inducer, it is generally considered a reasonable alternative
to rifampin for the treatment of tuberculosis (TB) when it is used with a PI-based regimen, despite wider experience
with rifampin use /6/. Tables 15a and 15b list dosage recommendations for concomitant use of rifamycins and other
CYP3A4 inducers with PIs and NNRTIs.
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Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

Unlike PIs and NNRTIs, NRTIs do not undergo hepatic transformation through the CYP metabolic pathway. Some,
however, do have other routes of hepatic metabolism. Significant pharmacodynamic interactions of NRTIs and other
drugs have been reported. They include increases in intracellular drug levels and toxicities when didanosine (ddI) is
used in combination with hydroxyurea /7-8/ or ribavirin /9/, additive bone marrow suppressive effects of zidovudine
(ZDV) and ganciclovir /0], and antagonism of intracellular phosphorylation with the combination of ZDV and
stavudine (d4T) /11]. Pharmacokinetic interactions have also been reported. However, the mechanisms of some of
these interactions are still unclear. Examples of such interactions include increases of ddI concentration in the presence
of tenofovir (TDF) /12] and decreases in ATV concentration when ATV is coadministered with TDF /13]. Table 15¢
lists significant interactions with NRTTs.

CCRS5 Antagonist

Maraviroc (MVC), the first Food and Drug Administration (FDA)-approved CCRS antagonist, is a substrate of CYP3A
enzymes and P-glycoprotein. As a consequence, the concentrations of MVC can be significantly increased in the
presence of strong CYP3A inhibitors (such as RTV and other Pls, except for TPV/r) and are reduced when used with
CYP3A inducers (such as EFV or rifampin). Dose adjustment is necessary when MVC is used in combination with
these agents. (See Table 16b or Appendix B, Table 6 for dosage recommendations.) MVC is neither an inducer nor an
inhibitor of the CYP3A system and does not alter the pharmacokinetics of the drugs evaluated in interaction studies to
date.

Integrase Inhibitor

Raltegravir (RAL), an HIV integrase strand transfer inhibitor, is primarily eliminated by glucuronidation that is mediated
by the uridine diphosphate (UDP)-glucuronosyltransferase (UGT) 1A1 enzymes. Strong inducers of UGT1A1 enzymes
(e.g., rifampin) can significantly reduce the concentration of RAL /74]. (See Table 15e for dosage recommendations.)
Other inducers of UGT1A1, such as EFV and TPV/r, can also reduce RAL concentration. A pharmacokinetic interaction
should be considered if optimal virologic response is not achieved when these drugs are used in combination.

Fusion Inhibitor
The fusion inhibitor enfuvirtide (T-20) is a 36—amino acid peptide that does not enter human cells. It is expected to

undergo catabolism to its constituent amino acids with subsequent recycling of the amino acids in the body pool. No
clinically significant drug-drug interaction has been identified with T-20 to date.
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Table 14. Drugs That Should Not Be Used With Protease Inhibitors, Non-Nucleoside Reverse
Transcriptase Inhibitors, or CCR5 Antagonist (Updated October 14, 2011)

This table lists only drugs that should not be coadministered at any dose and regardless of RTV boosting. See Tables 15 and 16 for more detailed
pharmacokinetic interaction data and dosage adjustments.

Drug Categories

Antiretroviral Cardiac Lt Antimyco- Nt Neuro- Psycho- Ergot Derivatives Antiretroviral
1.2 Lowering H intestinal . . . Herbs Others
Agents Agents et bacterials Drue: leptics tropics (vasoconstrictors) Agents
none lovastatin rifampin cisapride’ pimozide midazolam® | dihydroergotamine St. John’s ETR alfuzosin
pitavastatin rifapentine’ triazolam ergonovine wort NVP irinotecan
ATV +/-RTV simvastatin ergotamine salmeterol
methylergonovine sildenafil for PAH
none lovastatin rifampin cisapride’ pimozide midazolam® | dihydroergotamine St. John’s none alfuzosin
DRV/r pitavastatin rifapentine’ triazolam ergonovine wort salmeterol
simvastatin ergotamine sildenafil for PAH
methylergonovine
flecainide lovastatin rifampin cisapride’ pimozide midazolam® | dihydroergotamine St. John’s ETR alfuzosin
FPV +/- RTV propafenone pitavastatin | rifapentine’ triazolam ergonovine wort salmeterol
simvastatin ergotamine sildenafil for PAH
methylergonovine
none lovastatin rifampin®* cisapride’ pimozide midazolam® | dihydroergotamine St. John’s none alfuzosin
LPV/r pitavastatin rifapentine’ triazolam ergonovine wort salmeterol
simvastatin ergotamine sildenafil for PAH
methylergonovine
amiodarone lovastatin rifapcntinc3 cisapride’ pimozide midazolam® | dihydroergotamine St. John’s none alfuzosin
RTV flecainide pitavastatin triazolam ergonovine wort sildenafil for PAH
propafenone simvastatin ergotamine
S methylergonovine
quinidine
amiodarone lovastatin rifampin4 cisapride’ pimozide midazolam® | dihydroergotamine St. John’s none alfuzosin
dofetilide pitavastatin rifapentine triazolam ergonovine wort salmeterol
flecainide simvastatin trazodone ergotamine garlic sildenafil for PAH
SQV/r lidocaine methylergonovine supplements
propafenone
quinidine
amiodarone lovastatin rifampin cisapride’ pimozide midazolam® | dihydroergotamine St. John’s ETR alfuzosin
flecainide pitavastatin | rifapentine’ triazolam ergonovine wort salmeterol
TPV/r i i i i
propafenone simvastatin ergotamine . sildenafil for PAH
S methylergonovine
quinidine
none none rifapentine’ cisapride’ imozide midazolam® | dihydroergotamine St. John’s other NNRTIs none
p P p y g
EFV triazolam ergonovine wort
ergotamine
methylergonovine
none none rifampin none none none none St John’s unboosted PIs carbamazepine
ETR rifapcntinc3 wort ATV/r, FPV/r, phenobarbital
or TPV/r phenytoin
other NNRTIs clopidogrel
NVP none none rifapcntinc3 none none none none St. John’s ATV +/—RTV ketoconazole
wort other NNRTIs
none none rifabutin proton none none none St. John’s Other NNRTIs | carbamazepine
RPV rifampin pump wort oxcarbazepine
rifapentine inhibitors phenobarbital
phenytoin
MVC none none rifapcntin@ none none none none St. John’s none none
wort
1 DLV, IDV, and NFV are not included in this table. Refer to the FDA package insert for information regarding DLV-, IDV-, and NFV-related drug interactions.
2 Certain listed drugs are contraindicated based on theoretical considerations. Thus, drugs with narrow therapeutic indices and suspected metabolic involvement with CYP450 3A, 2D6, or unknown
pathways are included in this table. Actual interactions may or may not occur in patients.
3 HIV-infected patients treated with rifapentine have a higher rate of TB relapse than those treated with other rifamycin-based regimens; an alternative agent is recommended.

4 A high rate of Grade 4 serum transaminase elevation was seen when a higher dose of RTV was added to LPV/r or SQV or when double-dose LPV/r was used with rifampin to compensate for rifampin’s

induction effect, so these dosing strategies should not be used.
5 The manufacturer of cisapride has a limited-access protocol for patients who meet specific clinical eligibility criteria.

6 Use of oral midazolam is contraindicated. Parenteral midazolam can be used with caution as a single dose and can be given in a monitored situation for procedural sedation.
Suggested alternatives to:
Lovastatin, simvastatin: Pravastatin and fluvastatin have the least potential for drug-drug interactions (except for pravastatin with DRV/r, see Table 15a). Use atorvastatin and rosuvastatin with
caution; start with the lowest possible dose and titrate based on tolerance and lipid-lowering efficacy.
Rifampin: Rifabutin (with dosage adjustment, see Tables 15a and 15b)
Midazolam, triazolam: temazepam, lorazepam, oxazepam

Key to Abbreviations: ATV +/- RTV = atazanavir +/- ritonavir, DLV = delavirdine, DRV/r = darunavir/ritonavir, EFV = efavirenz, ETR = etravirine, FDA = Food and Drug Administration,
FPV +/- RTV = fosamprenavir +/- ritonavir, HIV = human immunodeficiency virus, IDV = indinavir, LPV/r = lopinavir/ritonavir, MVC = maraviroc, NFV = nelfinavir,
NNRTI = non-nucleoside reverse transcriptase inhibitor, NVP = nevirapine, PAH = pulmonary arterial hypertension, PI = protease inhibitor, RPV = rilpivirine, RTV = ritonavir, SQV/r = saquinavir/ritonavir, TB =
tuberculosis, TPV/r = tipranavir/ritonavir
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Table 15a. Drug Interactions between Pls* and Other Drugs (Updated January 10, 2011)

Page 1 of 8

*NFV and IDV are not included in this table. Please refer to the FDA package insert for information regarding NFV and IDV drug interactions.

This table provides information relating to pharmacokinetic interactions between PIs and non-ARV drugs. When information is available,
interactions with boosted and unboosted PIs are listed separately. For interactions among ARV agents and for dosing recommendations,

refer to Table 16a.

Effect on PI or . . e
. . Dosing Recommendations and Clinical
Concomitant Drug PI Concomitant Drug
’ Comments
Concentrations
Acid Reducers
| ATV expected when given Give ATV at least 2 hours before or 1 hour after antacids or
ATV +/-RTV . .
simultaneously buffered medications.
Antacids FPV APV AUC | 18%; no significant Give FPV simultaneously with or at least 2 hours before or
change in APV Cyin 1 hour after antacids.
TPV/r TPV AUC | 27% Give TPV at least 2 hours before or 1 hour after antacids.

H; receptor antagonists

RTV-boosted Pls

ATV/r

L ATV

H, receptor antagonist dose should not exceed a dose
equivalent to famotidine 40 mg BID in ART-naive patients
or 20 mg BID in ART-experienced patients.

Give ATV 300 mg + RTV 100 mg simultaneously with
and/or >10 hours after the H, receptor antagonist.

If using TDF and H, receptor antagonist in ART-
experienced patients, use ATV 400 mg + RTV 100 mg.

DRV/r, LPV/r

No significant effect

PIs without RTV

ATV

L ATV

H, receptor antagonist single dose should not exceed a dose
equivalent of famotidine 20 mg or total daily dose
equivalent of famotidine 20 mg BID in ART-naive patients.

Give ATV at least 2 hours before and at least 10 hours after
the H, receptor antagonist.

FPV

APV AUC | 30%; no significant
change in APV Cpin

Give FPV at least 2 hours before H, receptor antagonist if
concomitant use is necessary. Consider boosting with RTV.

Proton pump inhibitors
(PPIs)

ATV

L ATV

PPIs are not recommended in patients receiving
unboosted ATV. In these patients, consider alternative
acid-reducing agents, RTV boosting, or alternative Pls.

ATV/r

L ATV

PPIs should not exceed a dose equivalent to omeprazole 20
mg daily in PI-naive patients. PPIs should be administered
at least 12 hours prior to ATV/r.

PPIs are not recommended in PI-experienced patients.

DRV/r, TPV/r

| omeprazole
PI: no significant effect

May need to increase omeprazole dose with TPV/r.

FPV +/-=RTV, LPV/r

No significant effect

SQV/r SQV AUC 1 82% Monitor for SQV toxicities.
Anticoagulants

ATV +/-RTV, DRV, . . . . .
Warfarin FPV +/- RTV, LPV/r, SQV/r, 1 or | warfarin possible Monitor INR closely when stopping or starting PI and

TPV/r

DRV/r | S-warfarin AUC 21%

adjust warfarin dose accordingly.
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Effect on PI or

Dosing Recommendations and Clinical

Concomitant Drug PI Concomitant Drug
’ Comments
Concentrations
Anticonvulsants
RTV-boosted Pls
ATV/r, FPV/r, LPV, 1 carbamazepine pos;lble \ Consider alternative ant.lconvglsant or monitor levels of
SQV/r. TPV/r TPV/r 1 carbamazepine AUC 26% both drugs and assess virologic response. Do not
’ May | PI levels substantially coadminister with LPV/r once daily.
. carbamazepine AUC 1 45% . . . .
Carbamazepine DRV/r DRV: no significant change Monitor anticonvulsant level and adjust dose accordingly.
PIs without RTV
Monitor anticonvulsant level and virologic response.
ATV, FPV May | PI levels substantially Consider alternative anticonvulsant; RTV boosting for
ATV and FPV; and/or monitoring PI level.
Lamotrigine LPV/r lamotrigine AUC | 50% Titrate lamotrigine dose to effect. A similar interaction is
g LPV: no significant change possible with other RTV-boosted Pls.
Phenobarbital Consider alternative anticonvulsant or monitor levels of
All PIs May | PI levels substantially both drugs and assess virologic response. Do not
coadminister with LPV/r once daily.
RTV-boosted PIs
ATV/r, DRV/, | phenytoin possible Consider alternative anticonvulsant or monitor levels of
SQV/r, TPV/r | PI possible both drugs and assess virologic response.
FPV/r phenytoin AUC | 22% Monitor phenytoin level and adjust dose accordingly. No
APV AUC 1 20% change in FPV/r dose recommended.
Phenytoin . o Consider alternative anticonvulsant or monitor levels of
LPV/r il}l)e\r/lztox{ljélf%iﬂ /31 % both drugs and assess virologic response. Do not
0 coadminister with LPV/r once daily.
PIs without RTV
Consider alternative anticonvulsant; RTV boosting for
ATV, FPV May | PI levels substantially ATV and FPV; and/or monitoring PI level.
Monitor anticonvulsant level and virologic response.
Co L VPA possible Monitor VPA levels and response. Monitor for LPV-related
Valproic acid (VPA) LPV/r LPV AUC 1 75% toxicities.
Antidepressants
LPV/r bupropion AUC | 57%
Bupropion Titrate bupropion dose based on clinical response.
TPV/r bupropion AUC | 46%
DRV/r paroxetine AUC | 39%
Paroxetine Titrate paroxetine dose based on clinical response.
FPV/r paroxetine AUC | 58%
Sertraline DRV/r sertraline AUC | 49% Titrate sertraline dose based on clinical response.
ATV +/-RTV, DRV, RTV 200 mg BID (for 2 days) Use lowest dose of trazodone and monitor for CNS and
Trazodone FPV +/- RTV, LPV/r, TPV/r 1 trazodone AUC 240% cardiovascular adverse effects.
SQV/r 1 trazodone expected Contraindicated. Do not coadminister.
Tricyclic
antidepressants (TCAs)
(an{ltrlpt)"lme, All RTV-boosted Pls 1 TCA expected Use lowest possible TCA dose and titrate based on clinical
desipramine, assessment and/or drug levels.
imipramine,
nortriptyline)
Antifungals
RTV-boosted Pls
Fluconazole

ATV/r

No significant effect
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SQV

No data with RTV boosting
SQV (1,200 mg TID) AUC 1 50%

TPV/r

TPV AUC 1 50%

Fluconazole >200 mg daily is not recommended. If high-
dose fluconazole is indicated, consider alternative PI or
another class of ARV drug.

RTV-boosted Pls

ATV/r, DRV/r, FPV/r, TPV/r

1 itraconazole possible
1 PI possible

Consider monitoring itraconazole level to guide dosage
adjustments. High doses (>200 mg/day) are not
recommended unless dosing is guided by drug levels.

Consider not exceeding 200 mg itraconazole daily or

Itraconazole LPV/r 1 itraconazole monitor itraconazole level.
Bidirectional interaction has been Dose not established, but decreased itraconazole dosage
SQV/r . S
observed may be warranted. Consider monitoring itraconazole level.
PIs without RTV
1 itraconazole possible Consider monitoring itraconazole level to guide dosage
ATV, FPV . .
1 PI possible adjustments.
ATV/r ATV AUC 1 146% Monitor for adverse effects of ATV.
Posaconazole
ATV ATV AUC 1 268% Monitor for adverse effects of ATV.
RTV-boosted PIs
RTV 400 mg BID | voriconazole
ATV/r, DRV'r, AUC 82% Do not coadminister voriconazole and RTV unless benefit
FPV/r, LPV/r, outweighs risk. If administered, consider monitoring
Voriconazole SQV/r, TPV/r RTV 100 mg BID | voriconazole voriconazole level.
AUC 39%
PIs without RTV
ATV, FPV 1 voricona zole possible Monitor for toxicities.
1 PI possible
Anti-mycobacterials
ATV 4/~ RTV clarithromycin AUC 1 94% May cause QTc prolongation. Reduce clarithromycin dose

by 50%. Consider alternative therapy.

DRV/r 1 clarithromycin AUC 57%
FPV/r 1 clarithromycin possible
LPV/r 1 clarithromycin expected
RTV 500 mg BID 1 clarithromycin
77%

Monitor for clarithromycin-related toxicities.

Reduce clarithromycin dose by 50% in patients with CrCl

Clarithromycin DRV/r, FPV/r, LPV/r, SQV unboosted 1 clarithromycin 30-60 mL/min.
SQV/r, TPV/r 45%
TPV/r 1 clarithromycin 19% and Reduce clarithromycin dose by 75% in patients with CrCl
| active metabolite 97% <30 mL/min.
clarithromycin 1 unboosted SQV
177%
clarithromycin T TPV 66%
FPV APV AUC 1 18% No dose adjustment
RTV-boosted Pls
rifabutin (150 mg once daily) . . .
ATV +/— RTV AUC 1 110% and metabolite Rifabutin 150 mg every other day or three times a week.
AUC 1 2,101% compared with Some experts recommend rifabutin 150 mg daily or 300 mg
rifabutin ’300 mg daily alone three times a week. Monitor for antimycobacterial activity.
3 . rifabutin (150 mg every other day) Therapeutic drug monitoring for rifabutin is recommended.
Rifabutin DRV/r and metabolite AUC 1 55% Rifabutin 150 mg three times a week in combination with
compared with rifabutin 300 mg LPV/r has resulted in inadequate rifabutin levels and has
once daily alone led to acquired rifamycin resistance in patients with HIV-
- - associated TB.
rifabutin (150 mg every other day)
FPV/r and metabolite AUC T 64% Pharmacokinetic data reported in this table are results from

compared with rifabutin 300 mg
once daily alone

healthy volunteer studies.
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rifabutin (150 mg once daily) and

LPV/r metabolite AUC 1 473% compared
with rifabutin 300 mg daily alone
SQV/r 1 rifabutin with unboosted SQV
rifabutin (150 mg x 1 dose) and
TPV/r metabolite AUC 1 333%
PIs without RTV
FPV 1 rifabutin AUC expected Rifabutin 150 mg daily or 300 mg three times a week
Do not coadminister rifampin and PIs. Additional RTV
Rifampin All PIs | PI>75% approximately does not overcome this interaction and increases
hepatotoxicity.
Benzodiazepines
Alprazolam 1 benzodiazepine possible
Digze am All Pls RTV 200 mg BID for two days Consider alternative benzodiazepines such as lorazepam,
p 1 alprazolam half-life 222% and oxazepam, or temazepam.
AUC 248%
Lorazepam Metabolism of these benzodiazepines via non-CYP450
Oxazepam All PIs No data pathways decreases interaction potential compared with
Temazepam other benzodiazepines.
Do not coadminister oral midazolam and PIs.
1 midazolam expected
Midazolam All PIs SQV/r 1 midazolam (oral) AUC Parenteral midazolam can be used with caution as a single
1,144% and C,.x 327% dose and can be given in a monitored situation for
procedural sedation.
1 triazolam expected
Triazolam All PIs RTV 200 mg BID 1 triazolam half- | Do not coadminister triazolam and PIs.

life 1,200% and AUC 2,000%

Cardiac Medications

LPV/r 1 bosentan 48-fold (Day 4)

Do not coadminister bosentan and ATV without RTV.

In patients on a PI (other than unboosted ATV) >10 days:
start bosentan at 62.5 mg once daily or every other day.

Bosentan All PIs and 5-fold (Day 10)
| ATV expected In patients on bosentan who require a PI (other than
unboosted ATV): stop bosentan >36 hours prior to PI
initiation and restart 10 days after PI initiation at 62.5 mg
once daily or every other day.
RTV 200 mg BID 1 digoxin AUC . . . N N
Digoxin RTV, SQV/r 29% and half-life 43% I‘j};" ‘Zg;‘dcti“{)fg'e gf:;‘;;‘ér digoxin levels. Digoxin dose
SQV/r 1 digoxin AUC 49% Y :
Dihydropyridine . - . . . . .
! 1 dihydropyridine possible Use with caution. Titrate CCB dose and monitor closely.
calcium channel All PIs o .
ECG monitoring is recommended when used with ATV.
blockers (CCBs)
i o S
ATV +/— RTV diltiazem AUC 1 125% Decrease diltiazem dose by 50%. ECG monitoring is
recommended.
Diltiazem

DRV/r, FPV +/—RTV,
LPV/r, SQV/r, TPV/r

1 diltiazem possible

Use with caution. Adjust diltiazem according to clinical
response and toxicities.
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Corticosteroids

Use systemic dexamethasone with caution or consider

Dexamethasone AllPIs | Pllevels possible alternative corticosteroid for long-term use.
Coadministration can result in adrenal insufficiency,
Fluticasone RTV 100 mg BID 1 fluticasone including Cushing’s syndrome. Do not coadminister

(inhaled or intranasal) AIIRTV-boosted Pls

AUC 350-fold and 1 Cyyax 25-fold

unless potential benefit outweighs risk of systemic
corticosteroid adverse effects.

Prednisone LPV/r 1 prednisolone AUC 31% No dosage adjustment necessary.
Herbal Products
St. John’s wort All PIs | PI expected Do not coadminister.

Hormonal Contraceptives

RTV-boosted Pls

ATV/r

| ethinyl estradiol
1 norgestimate

Oral contraceptive should contain at least 35 mcg of ethinyl
estradiol. Oral contraceptives containing progestins other
than norethindrone or norgestimate have not been studied.

DRV/r

ethinyl estradiol AUC | 44%
norethindrone AUC | 14%

Use alternative or additional method.

FPV/r

ethinyl estradiol AUC | 37%
norethindrone AUC | 34%

Use alternative or additional method.

LPV/r
Hormonal

ethinyl estradiol AUC| 42%
norethindrone AUC | 17%

Use alternative or additional method.

contraceptives SQV/r

| ethinyl estradiol

Use alternative or additional method.

TPV/r

ethinyl estradiol AUC | 48%
norethindrone: no significant
change

Use alternative or additional method.

PIs without RTV

ATV

ethinyl estradiol AUC 1 48%
norethindrone AUC 1 110%

Oral contraceptive should contain no more than 30 mcg of
ethinyl estradiol or use alternate method. Oral
contraceptives containing less than 25 mcg of ethinyl
estradiol or progestins other than norethindrone or
norgestimate have not been studied.

FPV

With APV: 1 ethinyl estradiol and
1 norethindrone; | APV 20%

Use alternative method.

HMG-CoA Reductase Inhibitors

DRV/r + atorvastatin 10 mg similar
to atorvastatin 40 mg alone;
FPV +/—RTV 1 atorvastatin AUC

Use lowest possible starting dose with careful monitoring

Atorvastatin All PIs 130%—153%; for toxicities or consider other HMG-CoA reductase
LPV/r 1 atorvastatin AUC 488%; inhibitors with less potential for interaction.
SQV/r 1 atorvastatin AUC 79%;
TPV/r 1 atorvastatin AUC 836%

Lovastatin All PIs Significant 1 lovastatin expected Contraindicated. Do not coadminister.
pitavastatin AUC 1 31%;

ATV Cinax T 60% No dosage adjustment needed for ATV without RTV.

ATYV: no significant effect

Pitavastatin

All RTV-boosted Pls

1 pitavastatin possible

Do not coadminister due to possible increase in
pitavastatin concentration and increased risk of
rhabdomyolitis.
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DRV/r

pravastatin AUC 1 81%

Use lowest possible starting dose with careful monitoring.

Pravastatin
LPV/r pravastatin AUC 1 33% No dose adjustment necessary
SQV/r pravastatin AUC | 47%—-50% No dose adjustment necessary
rosuvastatin AUC 1 213% and
ATV/r Cone 1 600%
DRV/r, FPV +/- RTV, SQV/r | 1 rosuvastatin possible Use lowest possible starting dose with careful monitoring
Rosuvastatin PV rosuvastatin AUC 1 108% and or con'sider ther HMG—COA reductase inhibitors with less
Conx 1 366% potential for interaction.
rosuvastatin AUC 1 26% and
TPV/r Coue 1 123%
Significant 1 simvastatin level;
Simvastatin All PIs SQV/r 400 mg/400 mg BID Contraindicated. Do not coadminister.

1 simvastatin AUC 3,059%

Narcotics/Treatment for Opioid Dependence

buprenorphine AUC 1 93%

Do not coadminister buprenorphine with unboosted

ATV norbuprenorphine AUC 1 76% ATV.
| ATV possible Norbuprenorphine is an active metabolite of buprenorphine.
buprenorphine AUC 1 66% Monitor for sedation. Buprenorphine dose reduction may
ATV norbuprenorphine AUC 1 105% be necessary.
up P 0 Norbuprenorphine is an active metabolite of buprenorphine.
Buprenorphine buprenorphine: no significant effect | No dose adjustment necessary. Clinical monitoring is
p P DRV/r norbuprenorphine AUC 1 46% and | recommended.
Cuin T 71% Norbuprenorphine is an active metabolite of buprenorphine.
LPV/r No significant effect No dose adjustment necessary
buprenorphine: no significant effect
TPV norbuprenorphine AUC, Ciax, and Consider monitoring TPV level.
Chin | 80% Norbuprenorphine is an active metabolite of buprenorphine.
TPV Cpin | 19-40%
RTV-boosted PIs
ATV, DRV, FPV/r Opioid withdrawal unlikely but may occur. No adjustment
| R-methadone AUC 16%6-18%; in methadone usually required but monitor for opioid
ATV/r, DRV, LPV/r | methadone AUC 26%— ) ually req op
withdrawal and increase methadone dose as clinically
FPV/r, LPV/r, 53%; indicated
SQV/r, TPV/r SQV/r 1,000/100 mg BID '
| R-methadone AUC 19%; ) . .
Methadone TPV/r | R-methadone AUC 48% (R-methadone is the active form of methadone.)
PIs without RTV
ATV No significant effect No dosage adjustment necessary.
No i withboosd | Morornd e thdon il . T
FPV APV | R-methadone Cpin 21%, p :

AUC no significant change

(R-methadone is the active form of methadone.)

Phosphodiesterase Type 5 (PDES) Inhibitors

Sildenafil All PIs

DRV/r + sildenafil 25 mg similar to
sildenafil 100mg alone;

RTV 500 mg BID 1 sildenafil AUC
1,000%;

SQV unboosted 1 sildenafil AUC
210%

For treatment of erectile dysfunction
Start with sildenafil 25 mg every 48 hours and monitor for
adverse effects of sildenafil.

For treatment of pulmonary arterial hypertension
Contraindicated
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RTV 200 mg BID 1 tadalafil AUC
124%;
TPV/r (1* dose) 1 tadalafil AUC

For treatment of erectile dysfunction

Start with tadalafil 5-mg dose and do not exceed a single
dose of 10 mg every 72 hours. Monitor for adverse effects
of tadalafil.

For treatment of pulmonary arterial hypertension

Tadalafil All PIs 133%: In patients on a PI >7 days:
§ . Lo Start with tadalafil 20 mg once daily and increase to 40 mg
TPV/r steady state: no significant . s
effect once daily based on tolerability.
In patients on tadalafil who require a PI:
Stop tadalafil >24 hours prior to PI initiation, restart 7 days
after PI initiation at 20 mg once daily, and increase to 40
mg once daily based on tolerability.
Vardenafil All Pls RTV 600 mg BID 1 vardenafil Start with vardenafil 2.5 mg every 72 hours and monitor for

AUC 49-fold

adverse effects of vardenafil.

Miscellaneous Interactions

All PIs

Colchicine

All PIs

For treatment of gout flares

Colchicine 0.6 mg x 1 dose, followed by 0.3 mg 1 hour
later. Do not repeat dose for at least 3 days.

With FPV without RTV: 1.2 mg x 1 dose and no repeat dose
for at least 3 days

For prophylaxis of gout flares

Colchicine 0.3 mg once daily or every other day

With FPV without RTV: colchicine 0.3 mg BID or 0.6 mg
once daily or 0.3 mg once daily

For treatment of familial Mediterranean fever

Do not exceed colchicine 0.6 mg once daily or 0.3 mg BID.
With FPV without RTV: Do not exceed 1.2 mg once daily
or 0.6 mg BID.

Do not coadminister in patients with hepatic or renal
impairment.

Salmeterol

1 salmeterol possible

Do not coadminister because of potential increased risk of
salmeterol-associated cardiovascular events, including QT
prolongation, palpitations, and sinus tachycardia.

ATV/r
LPV/r

Atovaquone/proguanil

ATV/r | atovaquone AUC 46%
and | proguanil AUC 41%

LPV/r | atovaquone AUC 74% and
| proguanil AUC 38%

No dosage recommendation. Consider alternative drug for
malaria prophylaxis, if possible.

Acronyms: APV = amprenavir, ARV = antiretroviral, ATV = atazanavir, ATV/r = atazanavir + ritonavir, AUC = area under the curve,

BID = twice daily, CCB = calcium channel blocker, Cy.x = maximum plasma concentration, C,i, = minimum plasma concentration,

CNS = central nervous system, CrCl = creatinine clearance, CYP = cytochrome P, DRV/r = darunavir + ritonavir, ECG = electrocardiogram,
FDA = Food and Drug Administration, FPV = fosamprenavir (FPV is a prodrug of APV), FPV/r = fosamprenavir + ritonavir, IDV = indinavir,
IDV/r = indinavir + ritonavir, INR = international normalized ratio, LPV = lopinavir, LPV/r = lopinavir + ritonavir, NFV = nelfinavir,

PDES = phosphodiesterase type 5, PI = protease inhibitor, PPI = proton pump inhibitor, RTV = ritonavir, SQV = saquinavir,

SQV/r = saquinavir + ritonavir, TB = tuberculosis, TCA = tricyclic antidepressant, TID = three times a day, TPV = tipranavir,

TPV/r = tipranavir + ritonavir, VPA = valproic acid.
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Table 15b. Drug Interactions between Non-Nucleoside Reverse Transcriptase
Inhibitors* and Other Drugs (Updated October 14, 2011)

Page 1 of 4

This table provides information relating to pharmacokinetic interactions between NNRTIs and non-ARV drugs. For interactions among ARV agents and for
dosing recommendations, refer to Table 16b.

*DLYV is not included in this table. Please refer to the FDA package insert for information regarding DLV drug interactions.

5 Effect on NNRTI or
Concomitant 1 . . . e
NNRTI Concomitant Drug Dosing Recommendations and Clinical Comments
Drug Class/Name .
Concentrations
Acid Reducers
. | RPV expected when given . .
Antacids RPV . Give antacids at least 2 hours before or at least 4 hours after RPV.
simultaneously
Hz-Rece[.)tor RPV LRPV Give H,-receptor antagonists at least 12 hours before or at least 4
Antagonists hours after RPV.
Proton Pump o —r
Inhibitors (PPI) RPV | RPV Contraindicated. Do not coadminister.

Anticoagulants/Antiplatelets

Warfarin EFV, NVP 1 or | warfarin possible Monitor INR and adjust warfarin dose accordingly.
ETR 1 warfarin possible Monitor INR and adjust warfarin dose accordingly.

. | activation of clopidogrel ETR may prevent metabolism of clopidogrel (inactive) to its active
Clopidogrel ETR possible metabolite. Avoid coadministration, if possible.
Anticonvulsants

carbamazepine + EFV:
carbamazepine AUC | 27% and . . . . .
EFV EFV AUC | 36% lei)iréggi/ lall{lst:l;:l(t)nvulsant and EFV levels or, if possible, use alternative
phenytoin + EFV: | EFV and ’
Carbamazepine | phenytoin possible
Phenoba‘rbltal ETR L ant'lconvulsant and ETR Do not coadminister. Consider alternative anticonvulsant.
Phenytoin possible
NVP ri)oasr;til;; nvulsant and NVP Monitor anticonvulsant and NVP levels and virologic responses.
RPV R Coptramdlcated. Do not coadminister. Consider alternative
anticonvulsant.
Antidepressants
Bupropion EFV bupropion AUC | 55% Titrate bupropion dose based on clinical response.
Paroxetine ETR No significant effect No dosage adjustment necessary.
Sertraline EFV sertraline AUC | 39% Titrate sertraline dose based on clinical response.
Antifungals
EFV No significant effect
ETR ETR AUC 1 86% No dosage adjustment necessary. Use with caution.
Increased risk of hepatotoxicity possible with this combination.
0,
Fluconazole NVP NVP AUC 1 110% Monitor NVP toxicity or use alternative ARV agent.
No dosage adjustment necessary. Clinically monitor for breakthrough
RPV 1 RPV possible fungal infection. (RPV 150 mg/day reduces ketoconazole exposure;
no data on interaction with fluconazole.)
EFV itraconazole and OH-itraconazole | Dose adjustments for itraconazole may be necessary. Monitor
AUC, Cay, and Cyin | 35%—44% itraconazole level and antifungal response.
ETR | itraconazole possible Dose adjustments for itraconazole may be necessary. Monitor
1 ETR possible itraconazole level and antifungal response.
Itraconazole | itraconazole possible Consider monitoring NNRTI and itraconazole levels and antifungal
NVP .
1 NVP possible response.
No dosage adjustment necessary. Clinically monitor for breakthrough
RPV 1 RPV possible fungal infection. (RPV 150mg/day reduces ketoconazole exposure;
no data on interaction with itraconazole.)
posaconazole AUC | 50% Dose adjustments for itraconazole may be necessary. Monitor
EFV . .
< EFV itraconazole level and antifungal response.
Posaconazole ETR 1 ETR possible No dosage adjustment necessary.
No dosage adjustment necessary. Clinically monitor for breakthrough
RPV 1 RPV possible fungal infection. (RPV 150 mg/day reduces ketoconazole exposure;
no data on interaction with posaconazole.)
EFV voriconazole AUC | 77% Dose adjustments for itraconazole may be necessary. Monitor
. EFV AUC 1 44% itraconazole level and antifungal response.
Voriconazole - o - - - -
ETR voriconazole AUC 1 14% No dosage adjustment necessary; use with caution. Consider

ETR AUC 1 36%

monitoring voriconazole level.
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. Effect on NNRTI or
Concomitant 1 5 . q A
NNRTI Concomitant Drug Dosing Recommendations and Clinical Comments
Drug Class/Name .
Concentrations
| voriconazole possible Monitor for toxicity and antifungal response and/or voriconazole
NVP .
1 NVP possible level.
No dosage adjustment necessary. Clinically monitor for breakthrough
RPV 1 RPV possible fungal infection. (RPV 150 mg/day reduces ketoconazole exposure;
no data on interaction with voriconazole.)
Antimycobacterials
. . Monitor for efficacy or consider alternative agent, such as
0, )
EFV clarithromycin AUC | 39% azithromycin, for MAC prophylaxis and treatment.
clarithromycin AUC | 39% . . . .
ETR OH-clarithromycin AUC 1 21% Cr(;ns}:dgxa;lstzr;l;ttlr\; tanglee:rrlltt, such as azithromycin, for MAC
Clarithromycin ETR AUC 1 42% prophy )
NVP clarithromycin AUC | 31% Monitor for efficacy or use alternative agent, such as azithromycin,
OH-clarithromycin AUC 1 42% for MAC prophylaxis and treatment.
RPV > clarithromycin expected Consider alternative agent, such as azithromycin, for MAC
1 RPV possible prophylaxis and treatment.
. . Dose: rifabutin 450-600 mg once daily or 600 mg three times a week
0,
EFV rifabutin | 38% if EFV is not coadministered with a PI.
If ETR is used with an RTV-boosted PI, rifabutin should not be
rifabutin and metabolite AUC coadministered.
ETR 1 17%
Rifabutin ETR AUC | 37% Dose: rifabutin 300 mg once daily if ETR is not coadministered with
an RTV-boosted PI.
rifabutin AUC 1 17% and
NVP metabolite AUC 1 24% No dosage adjustment necessary. Use with caution.
NVP Cpin | 16%
RPV RPV AUC | 46% Contraindicated. Do not coadminister.
Maintain EFV dose at 600 mg once daily and monitor for virologic
N response.
EFV EFVAUC | 26% Some clinicians suggest EFV 800 mg dose in patients who weigh
Rifampin more than 60 kg.
ETR Significant | ETR possible Do not coadminister.
NVP NVP | 20%—-58% Do not coadminister.
RPV RPV AUC | 80% Contraindicated. Do not coadminister.
Benzodiazepines
Alprazolam EFV, ETR, NVP, RPV | No data Monitor for therapeutic efficacy of alprazolam.
Diazepam ETR 1 diazepam possible Decreased dose of diazepam may be necessary.
lorazepam Cix T 16%, AUC no .
Lorazepam EFV significant cffect No dosage adjustment necessary.
Do not coadminister with oral midazolam.
Midazolam EFV Significant T midazolam expected | Parenteral midazolam can be used with caution as a single dose and
can be given in a monitored situation for procedural sedation.
Triazolam EFV Significant {1 triazolam expected Do not coadminister.
Cardiac Medications
Dihydropyridine
calcium channel EFV,NVP | CCBs possible Titrate CCB dose based on clinical response.
blockers (CCBs)
- EFV diltiazem AUC | 69% . . n
Diltiazem — - Titrate diltiazem dose based on clinical response.
NVP | diltiazem possible
Corticosteroids
EFV, ETR, NVP | EFV, ETR, NVP possible Consider altemgtlve cortlf:oster01d for long—tenp use..If
dexamethasone is used with NNRTI, monitor virologic response.
Dexamethasone
RPV Significant | RPV possible Contraindicated with more than a single dose of dexamethasone.
Herbal Products

St. John’s wort

EFV, ETR, NVP, RPV

| NNRTI

Do not coadminister.
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Concomitant
Drug Class/Name

NNRTI

Effect on NNRTI or
Concomitant Drug
Concentrations

Dosing Recommendations and Clinical Comments

Hormonal Contraceptives

ethinyl estradiol «

Use alternative or additional contraceptive methods. Norelgestromin

0,
EFV Le(:]r(:ll;fsg;iﬁlniuuccllgé} 4@) and levonorgestrel are active metabolites of norgestimate.
ethinyl estradiol AUC 1 22%
ETR norethindrone: no significant No dosage adjustment necessary.
Hormonal effect
contraceptives ethmyl. estradiol AUC | 200% Use alternative or additional contraceptive methods.
NVP norethindrone AUC | 19%
depomedroxyprogesterone No dosage adjustment necessary
acetate: no significant change )
ethinyl estradiol AUC 1 14%
RPV norethindrone: no significant No dosage adjustment necessary.
change
Levonorgestrel EFV levonorgestrel AUC | 58% Effectiveness of emergency postcoital contraception may be

diminished.

HMG-CoA Reductase Inhibitors

atorvastatin AUC | 32%—43%

Adjust atorvastatin according to lipid responses, not to exceed the

. EFV, ETR with EFV, ETR maximum recommended dose.
Atorvastatin .
RPV ISl Gl No dosage adjustment necessary.
Atorvastatin metabolites 1 )
Fluvastatin ETR 1 fluvastatin possible Dose adjustments for fluvastatin may be necessary.
Adjust simvastatin dose according to lipid responses, not to exceed
EFV simvastatin AUC | 68% the maximum recommended dose. If used with RTV-boosted PI,
Lovastatin simvastatin and lovastatin should be avoided.
Simvastatin | lovastatin possible Adjust lovastatin or simvastatin dose according to lipid responses,
ETR, NVP | simvastatin possible not to exceed the maximum recommended dose. If used with RTV-
boosted PI, simvastatin and lovastatin should be avoided.
Pitavastatin EFV, ETR, NVP No data No dosage recommendation.
EFV pravastatin AUC | 44% Adjust statin dose according to lipid responses, not to exceed the
. rosuvatatin: no data maximum recommended dose.
Pravastatin I
Rosuvastatin Ng mgmﬁcant effect. expected _
ETR with either pravastatin or No dosage adjustment necessary.

rosuvastatin

Narcotics/Treatment for Opioid Dependence

buprenorphine AUC | 50%

No withdrawal symptoms reported. No dosage adjustment

Buprenorphine EFV norbuprenorphine AUC | 71% recommended, but monitor for withdrawal symptoms.
NVP No significant effect No dosage adjustment necessary.
EFV methadone AUC | 52% Opioid withdrawal common; increased methadone dose often
necessary.
ETR No significant effect No dosage adjustment necessary.
S — —
Methadone NVP methadone{ AQC 1 41% Opioid withdrawal common; increased methadone dose often
NVP: no significant effect necessary.
No dosage adjustment necessary, but monitor for withdrawal
RPV R-methadone AUC | 16% symptoms.

(R-methadone is the active form of methadone.)

Phosphodiesterase Type 5 (PDES) Inhibitors

Sildenafil ETR sildenafil AUC | 57% May need to increase sildenafil dose based on clinical effect.
RPV sildenafil < No dosage adjustment necessary.

Tadalafil ETR | tadalafil possible May need to increase tadalafil dose based on clinical effect.

Vardenafil ETR | vardenafil possible May need to increase vardenafil dose based on clinical effect.
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Concomitant
Drug Class/Name

NNRTI

Effect on NNRTI or
Concomitant Drug
Concentrations

Dosing Recommendations and Clinical Comments

Miscellaneous Inter

actions

Atovaquone/proguanil

EFV

| atovaquone AUC 75%
| progaunil AUC 43%

No dosage recommendation. Consider alternative drug for malaria
prophylaxis, if possible.

! Approved dose for RPV is 25 mg once daily. Most pharmacokinetic interaction studies were performed using 75—150mg per dose.

Key to Abbreviations: ARV = antiretroviral, AUC = area under the curve, CCB = calcium channel blocker, C,,,x = maximum plasma concentration,

Chin = minimum plasma concentration, DLV = delavirdine, EFV = efavirenz, ETR = etravirine, FDA = Food and Drug Administration,

INR = international normalized ratio, MAC = Mycobacterium avium complex, NNRTI = non-nucleoside reverse transcriptase inhibitor, NVP = nevirapine,
OH-clarithromycin = active metabolite of clarithromycin, PDE5 = phosphodiesterase type 5, PI = protease inhibitor, RPV = rilpivirine, RTV = ritonavir
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Table 15c. Drug Interactions between NRTIs and Other Drugs (Including ARV Agents)
(Updated January 10, 2011)

Concomitant Effect on NRTI or
Drug NRTI Concomitant Drug Dosage Recommendations and Clinical Comments
Class/Name Concentrations
Antivirals
Serum concentrations of these drugs and/or TDF may be increased.
Ganciclovir TDF No data Monitor for dose-related toxicities.
Valganciclovir ZDV No significant pharmacokinetic effects Potential increase in hematologic toxicities
ad 1 intracellular ddI Contraindicated. Do not coadminister. Fatal hepatic failure and
Ribavirin v other ddl-related toxicities have been reported with coadministration.
7DV Ribavirin inhibits phosphorylation of Avoid coadministration if possible or closely monitor virologic
ZDV. response and hematologic toxicities.
Integrase Inhibitor
RAL TDF RAL AUC 1 49%, Cpax T 64% No dosage adjustment necessary
Narcotics/Treatment for Opioid Dependence
Buprenorphine %]T)CV’ ddI, TDF, No significant effect No dosage adjustment necessary
ABC methadone clearance 1 22% No dosage adjustment necessary
Methadone d4T d4T AUC | 23% and Cpax | 44% No dosage adjustment necessary
ZDV ZDV AUC 1 29%—43% Monitor for ZDV-related adverse effects.
NRTIs
Avoid coadministration. Additive toxicities of peripheral
adI d4T No significant PK interaction neuropathy, lactic acidosis, and pancreatitis seen with this
combination.
TDF ddI-EC AUC and Cyax T 48%—60% Avoid coadministration.
Other
Allopurinol adl ddl AUC 1 113% Contraindicated. Do not coadminister. Potential for increased ddI-
P ddI AUC 1 312% with renal impairment associated toxicities.
PIs
With ddI-EC + ATV (with food): ddI .. . . .
ddl AUC | 34%; ATV no change Administer ATV with food 2 hours before or 1 hour after didanosine.
Dose: ATV/r 300/100 mg daily coadministered with TDF 300 mg
ATV AUCL 25% and Con L 23%40% | {08 o ienced patients, wee ATVIr 400
ATV TDF (higher Cyin with RTV than without) . /{30 o di 0 P P ’
TDF AUC 1 24%-37% g g datly.
Monitor for TDF-associated toxicity.
. ) i
ZDV ZDV Cpin | 30%, no change in AUC Clinical significance unknown.
0, 0, .
DRV/r TDF ;’i}: AUCT 22%, Coux 1 24% and Coin T Clinical significance unknown. Monitor for TDF toxicity.
0
LPV/r AUC | 15% - . . .
LPV/r TDF TDF AUC 1 34% Clinical significance unknown. Monitor for TDF toxicity.
0, 0, 1
ABC Q}SCB IlDSS 7—44% with TPV/r 1,250/100 Appropriate doses for this combination have not been established.
ddI-EC | 10% and TPV C,, |34% with
TPV/r ddl TPV/r 1,250/100 mg BID Separate doses by at least 2 hours.
ZDV AUC | 31%—-43% and Cpax | 46%— . . L .
ZDV 51% with TPV/r 1,250/100 mg BID Appropriate doses for this combination have not been established.

Acronyms: 3TC = lamivudine, ABC = abacavir, ARV = antiretroviral, ATV = atazanavir, AUC = area under the curve, BID = twice daily,

Crnax = maximum plasma concentration, Cpi, = minimum plasma concentration, d4T = stavudine, ddI = didanosine, DRV/r = darunavir/ritonavir, EC = enteric coated,

LPV/r = lopinavir/ritonavir, NRTI = nucleoside reverse transcriptase inhibitor, PI = protease inhibitor, PK = pharmacokinetic, RAL = raltegravir, TDF = tenofovir,
TPV/r = tipranavir/ritonavir, ZDV = zidovudine.
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Table 15d. Drug Interactions between CCR5 Antagonist and Other Drugs (Updated January 10, 2011)

This table provides information relating to pharmacokinetic interactions between MVC and non-ARYV drugs. For interactions among ARV agents and
for dosing recommendations, please refer to Table 16b.

Concomitant Dru Effect on CCR5 Antagonist or
g CCRS Antagonist Concomitant Drug Dosing Recommendations and Clinical Comments
Class/Name .
Concentrations
Anticonvulsants
Carbamazepine . L
Phenobarbital MVC | MVC possible If used w1thout a §tr9ng CYPSA inhibitor, use MVC 600 mg BID or
. an alternative antiepileptic agent.
Phenytoin
Antifungal
Itraconazole MVC 1T MVC possible Dose: MVC 150 mg BID
Ketoconazole MVC MVC AUC 1 400% Dose: MVC 150 mg BID
Voriconazole MVC 1T MVC possible Consider dose reduction to MVC 150 mg BID
Antimycobacterials
Clarithromycin MVC 1T MVC possible Dose: MVC 150 mg BID
If used without a strong CYP3A inducer or inhibitor, use MVC 300
Rifabutin MVC 1 MVC possible mg BID.
If used with a strong CYP3A inhibitor, use MVC 150 mg BID.
Coadministration is not recommended.
Rifampin o If coadministration is necessary use MVC 600 mg BID.
MVC MVC AUC | 64% If coadministered with a strong CYP3A inhibitor, use MVC 300 mg
BID.
Herbal Products
St. John’s wort MVC 1 MVC possible Coadministration is not recommended.
Hormonal Contraceptives
Hormonal contraceptives MVC No s1gn1ﬁcant effect on ethinyl Safe to use in combination
estradiol or levonorgestrel
Narcotics/Treatment for Opioid Dependence
Methadone MVC No data

Acronyms: ARV = antiretroviral, AUC = area under the curve, BID = twice daily, CYP = cytochrome P, MVC = maraviroc

Table 15e. Drug Interactions between Integrase Inhibitor and Other Drugs
(Updated January 10, 2011)

CopcomuianiDe: Integrase Inhibitor Effect on Integrase Inhibitor or Dosing Recommendations and Clinical Comments
Class/Name Concomitant Drug Concentrations
Acid Reducers
0, 0,
Omeprazole RAL RAL AUOC 1 212%, Cinax 1 315%, and No dosage adjustment recommended
Cmin T 46%
Antimycobacterials
0, 0,
Rifabutin RAL RAL AUOC 1 19%, Crax 1 39%, and No dosage adjustment recommended
Cmin l 20%
RAL AUC | 40% and Cpin | 61% with
RAL 400 mg
Kifampin RAL Rifampin with RAL 800 mg BID I?Azfi;xtfgo 1;:)% \]?iilojlo ic response
compared with RAL 400 mg BID y & P :
alone: RAL AUC 1 27% and Cin |
53%
Hormonal Contraceptives
Hormonal contraceptives RAL No clinically significant effect Safe to use in combination
Narcotics/Treatment for Opioid Dependence
Methadone RAL No significant effect No dosage adjustment necessary

Acronyms: AUC = area under the curve, BID = twice daily, C,,.x = maximum plasma concentration, Cpi, = minimum plasma concentration, RAL = raltegravir
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Table 16a. Interactions Among Pls* (Updated January 10, 2011)

*NFV and IDV are not included in this table. Please refer to the FDA package insert for information regarding NFV and IDV drug interactions.

Drug

Affected ATV FPV LPV/r RTV SQV TPV
Dose: ATV 300 mg Should not be Dose: (DRV 600 mg | g}, 014 not be
= L +RTV 100 mg) BID L
DRV once daily + DRV 600 No data coadministered or (DRV 800 mg + coadministered No data
mg BID + RTV 100 because doses are not RTV 100 mg) once because doses are
mg BID established daily & not established
Dose: (FPV 1,400
Should not be mg + RTV 100 mg Should not be
. . . coadministered or 200 mg) once Dose: Insufficient coadministered
FPV Dose: Insufficient data because doses are not daily; or (FPV 700 data because doses are
established mg + RTV 100 mg) not established
BID
. Should not be
LPV/r %a‘;}rvf{)g\r;}rg See LPV/r + FPV cell . LPV is coformulated See LPV/r + SQV coadministered
400/100 1}r,1 BID with RTV as Kaletra. | cell because doses are
& not established
Dose: (SQV 1,000
RTV %:I%Tr;/ i)(())?l:;g * | See RTV +FPV cell LPV is coformulated . mg + IgT(\)/ 100 mg) %&gg:}go&g}%
daily & with RTV as Kaletra. BID &
SQV Dose: Insufficient data | Dose: Insufficient data BDIO];c+ i?’yf/i ’4(1)(())(())/ I1Iz)g0 f:::llllndi:i‘;:ezeed
: : mg BID See SQV +RTV cell ° because doses are

not established

Acronyms: ATV = atazanavir, BID = twice daily, DRV = darunavir, FDA = Food and Drug Administration, FPV = fosamprenavir, IDV = indinavir,
LPV/r = lopinavir/ritonavir, NFV = nelfinavir, PI = protease inhibitor, RTV = ritonavir, SQV = saquinavir, TPV = tipranavir
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Table 16b. Interactions between Non-Nucleoside Reverse Transcriptase Inhibitors*,
Maraviroc, Raltegravie, and Protease Inhibitors* (Updated October 14, 2011)

Page 1 of 2

*DLV, IDV, and NFV are not included in this table. Refer to the FDA package insert for information regarding DLV, IDV, and NFV drug interactions.

EFV ETR NVP RPV! MVC RAL
With unboosted ATV With unboosted ATV With (ATV 300 mg + With boosted and With unboosted ATV | With unboosted
ATV: AUC | 74% ETR: AUC 1 50%, Cpnax T 47%, | RTV 100 mg) once daily unboosted ATV MVC: AUC 1257% | ATV
EFV: no significant change and Cpin T 58% ATV: AUC | 42% and 1 RPV possible RAL: AUC
ATV: AUC | 17% and Cpin Cuin | 72% With (ATV 300 mg + |1 72%

With (ATV 300 mg + RTV 100
mg) once daily with food

147%

NVP: AUC 1 25%

RTV 100 mg) once
daily

With (ATV 300

PK data ATV concentrations similar to With (ATV 300 mg + RTV 100 MVC: AUC 1 388% mg + RTV 100
unboosted ATV without EFV mg) once daily mg) once daily
ETR: AUC, Cyax, and Cpin 1 RAL: AUC
approximately 30% 141%
ATV ATV: AUC | 14% and
e ! Coin $38% el
E Do not coadminister with Do not coadminister with Do not coadminister Standard MVC 150 mg BID Standard
1 unboosted ATV. ATV +/- RTV. with ATV +/— RTV. with ATV +/— RTV
| In ART-naive patients
. Dose | (ATV 400 mg + RTV 100 mg)
: once daily
E Do not coadminister in ART-
! experienced patients.
E With (DRV 300 mg + RTV 100 [ ETR 100 mg BID with (DRV With (DRV 400 mg + RPV 150 mg once daily | With (DRV 600 mg With (DRV 600
' mg) BID 600 mg + RTV 100 mg) BID RTV 100 mg) BID with (DRV 800 mg + +RTV 100 mg) BID | mg+RTV 100
! DRV: AUC | 13%, Cpin § 31% DRV: no significant change DRV: AUC 1 24%" RTV 100 mg) once MVC: AUC 1 305% | mg) BID
DRV 1 PK dat EFV: AUC 1 21% ETR: AUC | 37%, Cuin | 49% | NVP: AUC 1 27% and daily RAL: AUC
- ata Coin 1 47% DRV: no significant With (DRV 600 mg | | 29% and
always | change +RTV 100 mg) BID | Cpin T 38%
use : RPV: AUC 1 130% and |+ ETR
with oo Cmin f178%.________|MVC:AUCT210% | ...
RTV : Clinical significance unknown. [ Standard (ETR 200 mg BID) Standard Standard MVC 150 mg BID Standard
E Use standard doses and monitor | Despite decreased ETR, safety
i Dose | closely. Consider monitoring | and efficacy established with
' levels. this combination in a clinical
! trial
E | ETR possible NVP: no significant | RPV possible MVC: AUC | 45% EFV: AUC |
' PK datal change 36%
EFV L. . e BRVEAUC 22% L
, Dose Do not coadminister. Do not coadminister. Do not coadminister. MVC: 600 mg BID Standard
| | ETR possible | ETR possible | RPV possible MVC: AUC | 53%, ETR: Cpin | 17%
' PK data Conax | 60% RAL: Cpin | 34%
ETR [~ " ioooeeees Tormemmomenees S it I R sl
| Do not coadminister. Do not coadminister. MVC 600 mg BID Standard
. Dose Do not coadminister.
E With (FPV 1,400 mg + RTV 200 | With (FPV 700 mg + RTV 100 | With unboosted FPV With boosted and Unknown; 1 MVC No data
' mg) once daily mg) BID 1,400 mg BID unboosted FPV possible
! APV: Cyiy | 36% APV: AUC 1 69%, Cwin T 77% | APV: AUC | 33% 1 RPV possible
| . 0
| PK data| NVP: AUC 1 29%
: With (FPV 1,400 mg +
FPV RTV 100 mg) BID
S R R NVP: Carg 09% L
| (FPV 1,400 mg + RTV 300 mg) | Do not coadminister with (FPV 700 mg + RTV 100 | Standard MVC 150 mg BID Standard
: D once daily or (FPV 700 mg + FPV +/— RTV. mg) BID
i P05¢ I RTV 100 mg) BID NVP standard
] EFV standard
E With LPV/r tablets 500/125 mg With LPV/r tablets With LPV/r capsules RPV 150 mg once daily | MVC: AUC 1 295% | RAL
' BID® + EFV 600 mg ETR: levels | 30%—45% LPV: AUC | 27% and with LPV/r capsules — LPV/r
! PK data| LPV levels similar to (comparable to the decrease Chnin 151% LPV: no significant With LPV/r + EFV
! LPV/r 400/100 mg BID without with DRV/r) change MVC: AUC 1153%
! EFV LPV: levels | 13%-20% RPV: AUC 1 52% and
' Cmin 1 74%
LV /r  fm T T T T T T
: LPV/r tablets 500/125 mg* BID; | Standard LPV/r tablets 500/125 Standard MVC 150 mg BID Standard
' LPV/r oral solution 533/133 mg mg® BID; LPV/r oral
E Dose BID solution 533/133 mg BID
E EFV standard NVP standard
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Table 16b. Interactions between Non-Nucleoside Reverse Transcriptase Inhibitors*, Maraviroc, Raltegravir, and
Protease Inhibitors*

EFV ETR NVP RPV! MVC RAL
NVP E NVP: no significant change | ETR possible | RPV possible No significant change | No data
' PK data| EFV: AUC | 22%
E Do not coadminister. Do not coadminister. . Do not coadminister. Without PI Standard
' MVC 300 mg BID
E Dose With PI (except
i TPV/r)
: MVC 150 mg BID
| RAL: AUC | 36% ETR: Cpin 1 17% No data No data RAL: AUC | 37%
' PK data RAL: Cpin | 34% MVC: AUC | 21%
L e e e e e .
RAL | Standard Standard No data No data Standard
' Dose
: | RPV possible | RPV possible | RPV possible No data No data
1 PK data
RPV i . . - 8
' B Do not coadminister. Do not coadminister. Do not coadminister. No data No data
| ose
E With RTV 100 mg With RTV 100
| PK data| BID mg BID
! Refi infi ion for b d | Ref inf ion fi Refi inf ion fi Refer to information for | MVC: AUC 1 161% | RAL: AUC |
RTV . efer to information for booste: efer to information for efer to information for boosted PI 16%
R PL boosted PI. boosted PI. N R R R EE EEC e T
! MVC 150 mg BID Standard
' Dose
| With SQV 1,200 mg TID With (SQV 1,000 mg + RTV With SQV 600 mg TID 1 RPV possible With (SQV 1,000 mg | No data
| SQV: AUC | 62% 100 mg) BID SQV: AUC | 38% +RTV 100 mg) BID
: EFV: AUC | 12% SQV: AUC unchanged NVP: no significant MVC: AUC 1 877%
: ETR: AUC | 33%, Cin | 29% change
SQV - ' PK data Reduced ETR levels similar to With (SQV 1,000 mg
always ' reduction with DRV/r +RTV 100 mg) BID
use : +EFV
with oo L [MVCIAUCTA0% |
RTV E (SQV 1,000 mg + RTV 100 mg) | (SQV 1,000 mg + (SQV 1,000 mg + Standard MVC 150 mg BID Standard
! BID RTV 100 mg) BID RTV 100mg) BID
i Dose
| With (TPV 500 mg + With (TPV 500 mg + With (TPV 250 mg + 1 RPV possible With (TPV 500 mg + | With (TPV 500
| RTV 100 mg) BID RTV 200 mg) BID RTV 200 mg) BID and RTV 200 mg) BID mg +
E TPV: AUC | 31%, Cyin | 42% ETR: AUC | 76%, Cyin | 82% | with (TPV 750 mg + MVC: no significant | RTV 200 mg)
' EFV: no significant change TPV: AUC 1 18%, Ciin T 24% | RTV 100 mg) BID change in AUC BID
TPV - ' PK datal NVP: no significant TPV: no data RAL: AUC |
always ! With (TPV 750 mg + change 24%
use ! RTV 200 mg) BID TPV: no data
ith ! TPV: no significant change
wit b EFV: no significant change |\ L L.l
RTV ! Standard Do not coadminister. Standard Standard MVC 300 mg BID Standard
. Dose

1 Approved dose for RPV is 25mg once daily. Most pharmacokinetic interaction studies were performed using 75-150mg per dose.
2 Based on between-study comparison.
3 Use a combination of two LPV/r 200 mg/50 mg tablets + one LPV/r 100 mg/25 mg tablet to make a total dose of LPV/r 500 mg/125 mg.

Key to Abbreviations: APV = amprenavir, AUC = area under the curve, ATV = atazanavir, BID = twice daily, Cp.x = maximum plasma concentration, Cpi, = minimum

plasma concentration, DLV = delavirdine, DRV = darunavir, DRV/r = darunavir/ritonavir, EFV = efavirenz, ETR = etravirine, FDA = Food and Drug Administration, FPV =
fosamprenavir, IDV = indinavir, LPV = lopinavir, LPV/r = lopinavir/ritonavir, MVC = maraviroc, NFV = nelfinavir, NNRTI = non-nucleoside reverse transcriptase inhibitor,
NVP = nevirapine, PI = protease inhibitor, PK = pharmacokinetic, RAL = raltegravir, RPV = rilpivirine, RTV = ritonavir, SQV = saquinavir, TID = three times a day, TPV =

tipranavir
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